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ABSTRACT 

Games have long been used as instructional tools, but 
actual research examining that concept has been sparse. Increased 
sophistication and lower cost in hardware and software for personal 
computers has created a budding movement to incorporate computer 
games into learning environments. This paper discusses criteria for 
selecting an instructional game, which include simplicity, 
adaptability, potential for educational use, difference from other 
games in its category, and ability to be played by a single player. 
Games are grouped into eight categories: adventure games; arcade 
games; board games; card games; miscellaneous games; puzzles; 
simulations; and word games. The paper also describes some 
instructional applications of computer games, and describes a study 
in which 40 computer games were sampled by 40 adult participants; 
each game was played by two males and two females. An evaluator was 
present as the game was played. Researcher observation and follow-up 
interviews with the participants shed light on how differences in 
gender, learning style, and preferred problem-solving strategy 
affected the impact of the game on the individual learner. Results of 
the study showed that subjects felt that adventure, arcade, board, 
simulations, puzzles, and wordgames could be used for teaching 
problem solving and decision making. Most players felt that games 
containing violence had no place in education. Several players felt 
that the gambling scenarios depicted in card games were inappropriate 
for children, and should be limited to an adult population. A list of 
games used in the study and a list of suggested instructional 
benefits of various classifications of compute - games are appended. 
(Contains 18 references.) (BEW) 
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Background 

The use of games as instructional tools is well established. There is evidence that 
games were used in China as early as 3000 B.C. Since the early 1960's there has been a 
rapid growth in the use of gaming and simu'ation in all areas of teaching. Children in 
elementary schools play word games. The military uses games and simulations in training. 
Medicine uses games to practice skills needed when assessing patient conditions. Business 
uses management games and simulations to create experiential environments for learning 
managerial behavior. For example, Faria (1987) has reported that 4,600 of the larger U.S. 
firms he surveyed used business or experiential games in training or development. 

Some wide ranges of benefits for which educational researchers and theorists ascribe to 
games include improved practical reasoning skills (Wood & Stewart, 1987), higher levels 
of continuing motivation (Malouf, 1988), and reduced training time and instructor load 
(Ailen, Chatelier, Clark, & Sorenson, 1982). Diverse training applications, such as attention 
reduction or automaticity training (Jacobs, Dempsey, & Salisbury, 1990) and complex 
problem solving (Hayes, 1981), are hypothesized to be prime candidates for gaming 
strategies. 

The actual research in the use of gaming for educational or instructional purposes is 
sparse. A review of some 100 instructional gaming articles (Dempsey, Lucassen, & 
Rasmussen, 1996) revealed little substantive research concerning ways tb : computer 
games could be used for educational purposes. The limited amount of study in this area has 
led some researchers (e.g„ Bredemeier & Greenblat, 1981) to question many claims made 
on behalf of educational games because of lack of sufficient empirical support. Even so, 
games, particularly computer games, are considered by many to be powerful tools to 
increase learning. It seems almost self-evident that educational computer gaming is a 
growth area and one worthy of exploration by applied researchers. Despite findings that, for 
example, arcade-style gaming is a social and not an achievement oriented activity (McClure 
& Mears, 1986), gaming activity is increasing greatly because of more sophisticated and 
lower priced hardware and software in personal computers. 

Educational researchers will be more frequently asked how to incorporate games 
into learning environments and will continue to be perplexed about how arrange studies that 
respond to this summons. Much of what occurs place in a gaming environment may not 
be easily measurable or, at least easily reduced to a few variables. The validity of the 
assessment of an instructional game is quite different from with other learning 
environments and, according to Reuben & Lederman (1982) is dependent on rules, 
interactions, roles, goals, and criteria. 
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well as intentional learning (Barnett, 1984; Remus, 1981). 



Therefore, although experimental studies have an important place in the instructional 
gaming literature, there is a budding movement to recognize the limitations of 
objective-oriented research for assessment and look at the effects of incidental learning as 
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Purpose 

The purpose of this paper, as the title suggests, is to discuss some instructional 
applications of computer games, particularly as they apply to adults. We will first offer a 
definition of games and propose a selection criteria for adapting existing computer games 
for education or training. Next, we will describe our study, over a two-year period, of adults 
playing relatively unsophisticated computer games. Based on preliminary analyses of the 
160 observations in this study, we will discuss aspects of computer gaming particularly as 
they apply to gender and motivational influences, learning styles, game features, strategies 
used by adults to play, and applications of computer games to education. An enormous 
amount of qualitative and quantitative data was collected during the course of these 
observations. Parts of the data is still under study to uncover trends and patterns detected by 
multiple instruments across several of the 40 games observed in this study. Our focus 
therefore is not to present the study in all its particulars. Rather, we are here recording some 
of our perspective on instructional computer gaming and reporting aspects of our 
observations in particular areas. 

What is a game ? 

Our experiences in playing, reviewing, and designing computer games; our prior 
reviews of the gaming literature; and discussions among ourselves ar.d those in electronic 
research forums (e.g., PSYGAME) have led us to our present definition of a game. 

A game is a set of activities involving one or more players. It has goals, constraints, 
payoffs, and consequences. A game is rule-guided and artificial in some respects. Finally, a 
game involves some aspect of competition, even if that competition is with oneself. 

Most games are intended to be entertaining, not instructional. Often, the reason a 
person chooses to play a game is to experience the fun of engaging in the gaming activity. 
Learning is usually incidental, or intentional only for the purposes of one becoming a better 
gamer. The challenge for educators, therefore, is to take the learning that does take place in a 
game from activities, such as exploring a route through a maze or improving a motor skill 
on a keyboard, and apply that incidental knowledge or ability to an intentional learning task. 

Educators have long advised that instructional designers look for existing gaming 
strategies when developing or adapting games for instructional purposes (see Driskell & 
Dwyer, 1984). The focus of our study, hence, was to probe for components or structures of 
existing computer games that would lend themselves for use in an educational or 
instructional setting. Concurrently, we wished to identify, primarily through observations 
and questionnaires, those attributes that were either motivating or distracting to adult players 
and to determine if these attributes tended to vary because of the gender of the player. 

Game Selection Criteria 

Our first task was to decide what criteria were most likely to make a game a good 
candidate for study. We selected five criteria. 

To be more synchronous for intentional instructional purposes, a game: 

(1) must be relatively simple to plav: 

This criterion arises from our belief that gaming used for instructional purposes 
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